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(57) Abstract 

The disclosure relates to a laminated packaging material (10) com- 
prising a layer (14) of polyvinyl alcohol which serves as oxygen gas barrier 
and which is applied on one side of a core layer (11) of paper or paper- 
board. In order to reduce the quantity employed of polyvinyl alcohol in the 
laminated packaging material (10), a layer (15) of plastic acting as binder 
is applied between the core layer (11) and the polyvinyl alcohol layer (14), 
this plastic layer contributing in evening out the otherwise coarse surface of 
the fibre layer (1 1) at the same time as forming an effective barrier against 
the penetration of polyvinyl alcohol into this layer. By the applied plastic 
layer (15). and an additional layer (13) of plastic applied onto the polyvinyl 
alcohol layer (14), the polyvinyl alcohol layer (14) will be encapsulated and 
well protected against moisture and wet in the finished packaging material (10). 




FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AM 


Armenia 


GB 


United Kingdom 


MW 


Malawi 


AT 


Austria 


GE 


Georgia 


MX 


Mexico 


AU 


Australia 


GN 


Guinea 


NE 


Niger 


BB 


Barbados 


GR 


Greece 


NL 


Netherlands 


BE 


Belgium 


HU 


Hungary 


NO 


Norway 


BF 


Burkina Faso 


IE 


Ireland 


NZ 


New Zealand 


BG 


Bulgaria 


IT 


Italy 


PL 


Poland 


BJ 


Benin 


JP 


Japan 


FT 


Portugal 


BR 


Brazil 


KB 


Kenya 


RO 


Romania 


BY 


Belarus 


KG 


Kyrgystan 


RU 


Russian Federation 


CA 


Canada 


KF 


Democratic People's Republic 


SD 


Sudan 


CF 


Centra] African Republic 




of Korea 


SE 


Sweden 


CG 


Congo 


KR 


Republic of Korea 


SG 


Singapore 


CH 


Switzerland 


KZ 


Kazakhstan 


SI 


Slovenia 


CI 


Cote d'lvoire 


U 


Liechtenstein 


SK 


Slovakia 


CM 


Cameroon 


LK 


Sri Lanka 


SN 


Senegal 


CN 


China 


LR 


Liberia 


sz 


Swaziland 


CS 


Czechoslovakia 


LT 


Lithuania 


TD 


Chad 


CZ 


Czech Republic 


LU 


Luxembourg 


TG 


Togo 


DB 


Germany 


LV 


Latvia 


TJ 


Tajikistan 


DK 


Denmark 


MC 


Monaco 


TT 


Trinidad and Tobago 


BE 


Estonia 


/MD 


Republic of Moldova 


UA 


Ukraine 


ES 


Spain 


MG 


Madagascar 


UG 


Uganda 


FI 


Finland 


ML 


Mali 


US 


United States of America 


FR 


France 


MN 


Mongolia 


UZ 


Uzbekistan 


GA 


Gabon 


MR 


Msuritania 


VN 


Viet Nam 



WO 97/13639 



. PCT/SE96/01237 



A PACKAGING LAMINATE AND A METHOD OF PRODUCING THE 
PACKAGING LAMINATE, AND A PACKAGING CONTAINER 
PRODUCED FROM THE PACKAGING LAMINATE AND POSSESSING 
SUPERIOR OXYGEN GAS BARRIER PROPERTIES 

5 

TECHNICAL FIELD 

The present invention relates to a laminated packaging material for a 
configurationally stable, liquid-tight packaging container possessing 
superior oxygen gas barrier properties, the packaging material having a 

10 configurationally rigid but foldable core layer of paper or paperboard and a 
layer of polyvinyl alcohol applied on one side of the core layer and acting as 
oxygen gas barrier. The present invention further relates to a method of 
producing the laminated packaging material, as well as to configurationally 
stable, liquid-tight packaging containers possessing superior oxygen gas 

1 5 barrier properties, and being produced by fold forming of a sheet or a web of 
the laminated packaging material. 



BACKGROUND ART 

It is previously known in the art to pack and transport liquid foods in 

20 configurationally stable, liquid-tight packaging containers of a laminated 
packaging material. Such so-called packaging laminates comprise a plurality 
of separate layers which together contribute to imparting to the finished 
package the desired mechanical and chemical protective properties for the 
packed product. A conventional packaging laminate has a configurationally 

25 rigid but foldable core layer of paper or paperboard which is coated on both 
sides with outer layers of plastic, preferably polyethylene, in order to protect 
the moisture-sensitive core layer and at the same time render the packaging 
laminate heat-sealable. 

A packaging laminate with layers solely of paper or paperboard and 

30 plastic of the type described above makes possible the production of 
configurationally stable, liquid-tight packaging containers, but lacks 
tightness properties in respect of oxygen gas and other gases and must, 
therefore, be supplemented with one or more additional layers (so-called 
barrier layers) of material possessing gas tightness properties, in order to 

3 5 make the packaging laminate usable for packaging containers for oxygen gas 
sensitive products as well. 
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From Swedish Patent No. 440 519, it is previously known to 
supplement the above-described packaging laminate, for the purpose of 
rendering it oxygen gas tight, with a layer of polyvinyl alcohol which 
constitutes one of many other known examples of materials possessing 
5 superior oxygen gas barrier properties. According to Swedish Patent No, 440 
519, a thin layer of an aqueous polyvinyl alcohol emulsion is applied by 
coating or similar covering operation direct onto the one surface of the paper 
or paperboard layer, whereafter the applied aqueous polyvinyl alcohol layer 
is dried for the formation of a continuous polyvinyl alcohol layer which 

10 covers the entire surface of one side of the paper or paperboard layer. 

In order to prevent exaggerated penetration of the aqueous polyvinyl 
alcohol layer into the liquid-absorbent paper or paperboard layer, the 
aqueous polyvinyl alcohol emulsion should, according to Swedish Patent 
No. 440 519, also contain a thickening agent (e.g. Alginate) which aids in 

15 increasing the viscosity of the aqueous emulsion such that the penetrative 
powers of the aqueous emulsion into the subjacent paper or paperboard 
layer is greatly impeded. Since the oxygen gas tightness properties of the 
polyvinyl alcohol are highly dependent upon the moisture content of the 
polyvinyl alcohol and rapidly deteriorate in increasing moisture contents, 

20 the dried polyvinyl alcohol layer is protected with the aid of an outer liquid- 
tight plastic coating which is applied onto the side of the polyvinyl alcohol 
layer facing away from the paper or paperboard layer. 

The packaging laminate according to Swedish Patent No. 440 519 
suffers from serious shortcomings and drawbacks, which are intimately 

25 related not only to the moisture-sensitive oxygen gas tightness properties of 
the polyvinyl alcohol, but also to the physical and chemical surface nature of 
the paper or paperboard layer. 

Because of the fibre structure of the paper or paperboard, 
respectively, a paper or paperboard surface is not entirely smooth, but has 

30 an inherent coarseness and surface unevenness. It is therefore necessary, in 
the method according to Swedish Patent No. 440 519, to apply the aqueous 
polyvinyl alcohol in larger quantities than would otherwise be required if 
the coating surface were entirely smooth, in order to "fill out" unevenness in 
the coarse fibre surface and thereby ensure that the applied layer becomes 

35 continuous and well-integrated. This excessive, but necessary coating 
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quantity of polyvinyl alcohol entails undesirable but unavoidable raised 
material and production costs for the packaging laminate. 

Given that the coated paper or paperboard is also dried in connection 
with drying of the applied aqueous polyvinyl alcohol layer, the risk is 
5 furthermore imminent that undesired so-called curling (with consequential 
risk of crack formation in the polyvinyl alcohol layer) occurs in the paper or 
paperboard layer, respectively, because of the excessive, difficultly regulated 
dryness in this layer- 
Since the polyvinyl alcohol layer is moreover in direct contact with 

10 the subjacent, moisture-sensitive paper or paperboard layer, it speaks for 
itself that the polyvinyl alcohol layer in the prior art packaging laminate 
according to Swedish Patent No. 440 519 is hazardously exposed to 
penetration by moisture and wet which is easily absorbed by and transferred 
from the paper or paperboard layer, respectively, in the event of the leakage 

15 of moisture or wet from the other side of the paper or paperboard layer, 
respectively, facing away from the polyvinyl alcohol layer. 

OBJECTS OF THE INVENTION 

One object of the present invention is therefore to obviate these 
20 drawbacks and shortcomings which are intimately associated with the 
above-described prior art packaging laminate. 

A further object of the present invention is to realise a packaging 
laminate of the type disclosed by way of introduction without the use of 
excessive quantities of polyvinyl alcohol in order to achieve the well- 
25 integrated packaging laminate possessing the desired, superior oxygen gas 
tightness properties. 

Yet a further object of the present invention is to realise a packaging 
laminate comprising an oxygen gas barrier layer of polyvinyl alcohol in 
which the polyvinyl alcohol layer is well protected against penetration by 
30 moisture and wet. 

SOLUTION 

These objects will be attained according to the present invention by 
means of a packaging laminate possessing the characterizing features as set 
35 forth in the characterizing clause of appended Claim 1. Expedient and 
preferred embodiments of the packaging laminate according to the present 
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invention have further been given the characterizing features as set forth in 
appended subclaims 2 to 6. 

With the aid of the liquid-tight plastic layer applied between the core 
layer and the polyvinyl alcohol layer in the packaging laminate according to 
5 the present invention, there will thus be created a moisture barrier which 
effectively protects the polyvinyl alcohol layer from any possible penetration 
by moisture and wet from the liquid-absorbing core layer. The interjacent 
plastic layer also contributes in "filling out" unevenness in the coarse surface 
structure of the core layer, whereby a smoother subjacent surface will be 

10 achieved for the polyvinyl alcohol layer which may thereby be applied in 
smaller, but just as effective quantities as in the above-discussed prior art 
packaging laminate, in order to achieve the desired, regulated and unitary 
oxygen gas barrier properties in the finished packaging laminate. 

The choice of plastic in the interjacent plastic layer is not critical 

15 according to the present invention, even though it has proved that an 
extrudable thermoplastic is at present the most highly preferred plastic in 
this layer. Preferably, the plastic consists of polyethylene which is well- 
compatible with polyvinyl alcohol and creates a good moisture barrier, at the 
same time as it effectively bonds to both the core layer and to the above- 

20 considered polyvinyl alcohol layer. 

In order to protect the applied polyvinyl alcohol layer from 
penetration of moisture and wet also from the other side of the polyvinyl 
alcohol layer facing away from the core layer, it is appropriate according to 
the invention also to cover this side of the polyvinyl alcohol layer with a 

25 layer of plastic, whereby the polyvinyl alcohol layer in the finished 
packaging laminate lies well encapsulated and concealed between the two 
surrounding plastic layers which effectively protect the polyvinyl alcohol 
layer from oxygen gas tightness reducing penetration by moisture and wet 
from both sides of the polyvinyl alcohol layer. 

30 Nor is the choice of plastic in this plastic layer covering the other side 

of the polyvinyl alcohol layer critical according to the present invention. 
Suitable plastics may, according to the present invention, be thermoplastics 
such as, for example, polyethylene which satisfies the moisture barrier 
requirement and which bonds with good adhesive strength to polyvinyl 

35 alcohol. 
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According to another aspect of the present invention, a simple and 
efficient method of producing the laminated packaging material according to 
the invention is realised. 

The method according to the present invention has been given the 
5 characterizing features as set forth in appended Claim 7. Expedient and 
practical embodiments of the method according to the present invention 
have further been given the characterizing features as set forth in appended 
subclaims 8 to 13. 

A major advantage which is afforded by the method according to the 

10 present invention as compared with the prior art method as disclosed above 
according to Swedish Patent No. 440 519 is that the drying (adjustment of 
moisture content) of the aqueous polyvinyl alcohol layer applied via the 
interjacent plastic layer is carried out without the risk of undesired so-called 
curling (with the consequential risk of crack formation and loss of tightness). 

15 Furthermore, in the method according to the present invention, it is, 

as was pointed out above, possible to produce a well-integrated packaging 
laminate of the described type possessing the desired superior oxygen gas 
tightness properties employing considerably smaller quantities 
(approximately 50 per cent less) of polyvinyl alcohol than in the known 

20 method as disclosed in Swedish Patent No. 440 519. 

According to yet a further aspect of the present invention, there will 
further be realised a configurationally stable packaging container possessing 
superior oxygen gas barrier properties of the type which, in a conventional 
manner, is produced by fold formation of a sheet or web-shaped packaging 

25 laminate according to the present invention which is preferably provided 
with decorative artwork and crease lines. 

BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS 

The present invention will now be described in greater detail 
30 hereinbelow, with the aid of preferred embodiments of both the laminated 
packaging material and the method of its production, with reference to the 
accompanying Drawings, in which: 

Fig. 1 schematically shows a cross section of a laminated packaging 
material according to the present invention; 
35 Fig. 2 schematically illustrates a method of producing the laminated 

packaging material according to the present invention; and 
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Fig. 3 schematically illustrates the upper portion of a conventional, 
configurationally stable packaging container which has been produced by 
fold forming of a web-shaped laminated packaging material according to the 
present invention. 

5 

DESCRIPTION OF PREFERRED EMBODIMENTS 

Fig. 1 thus schematically illustrates a cross section of a laminated 
packaging material (packaging laminate) according to the invention which 
carries the generic reference numeral 10. The packaging laminate 10 has a 

10 configurationally rigid, but foldable core layer of paper or paperboard 11, as 
well as outer liquid-tight plastic layers 12 and 13 of which the outer layer 12 
(the uppermost in Fig. 1) is disposed on that side of the packaging laminate 
10 which is intended to be turned to face outwards in a packaging container 
produced from the packaging laminate, while the outer layer 13 (the 

15 lowermost in Fig. 1) is correspondingly disposed on that side of the 
packaging laminate which is intended to be turned to face inwards in a 
packaging container produced from the packaging laminate. 

The outer (uppermost) plastic layer 12 preferably consists of 
polyethylene, for example low density polyethylene (LDPE), which, on the 

20 one hand, affords protection to the packaging laminate 10 against the 
penetration of moisture and wet from the "outside" of the packaging 
laminate, and, on the other hand, renders the packaging laminate sealable by 
conventional, so-called heat sealing according to which mutually facing 
plastic layers may, by the supply of heat and pressure, effectively be united 

25 to one another by surface fusion for the formation of mechanically strong, 
liquid-tight sealing joints during conversion of the packaging laminate 10 
into packaging containers. While not being germane to the present invention 
(and therefore not shown on the Drawings), it should be pointed out that the 
outer plastic layer 12 may, in addition, be provided with suitable printing 

30 ink patterns of a decorative and/ or informative nature (so-called decorative 
artwork) in order to identify, for example, a packed product. 

The other outer (lowermost) plastic layer 13 also preferably consists of 
polyethylene, for example low density polyethylene (LDPE) which, in a 
corresponding manner, affords the packaging laminate 10 protection against 

35 penetration by moisture and wet from the "inside" of the packaging laminate 
and at the same time makes the packaging laminate sealable by conventional 
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so-called heat sealing by means of which the inside of the packaging 
laminate may be united to the outside of the packaging laminate in 
mechanically strong, liquid-tight sealing joints during conversion of the 
packaging laminate 10 into packaging containers. 
5 Between the core layer 11 and the second outer (lowermost) plastic 

layer 13, the packaging laminate 10 has a layer of polyvinyl alcohol 14 which 
serves as oxygen gas barrier layer and which is bonded to the core layer 11 
via a sealing layer 15 applied between the core layer 11 and the polyvinyl 
alcohol layer 14. The sealing layer 15 preferably consists of an extrudable 
10 thermoplastic, for example polyethylene, which bonds with good adhesive 
strength both to the core layer 11 and to the polyvinyl alcohol layer 14, at the 
same time as the sealing layer 15 gives the moisture and wet-sensitive 
polyvinyl alcohol layer 14 good protection against penetration of moisture 
and wet from the outside of the packaging laminate 10. The sealing layer 15, 
15 which is in direct contact with the core layer 11, also fills out inherent 
unevenness in the coarse surface structure of the core layer and forms a 
smooth subjacent surface for the polyvinyl alcohol layer 14. 

The essential feature in the packaging laminate 10 according to the 
present invention is, as shown in Fig. 1, that the moisture and wet-sensitive 
20 oxygen gas barrier layer of polyvinyl alcohol 14 lies well encapsulated and 
concealed between surrounding, liquid-tight plastic layers 15 and 13 and 
thereby runs no risk of losing its oxygen gas tightness properties because of 
the penetration of moisture and wet from the outside and/ or inside of the 
packaging laminate. ~ 
25 Fig. 2 schematically illustrates a method according to the present 

invention for producing the above-described packaging laminate 10. For the 
purposes of clarity, the same reference numerals as in Fig. 1 have been 
employed to designate the same or corresponding details in Fig. 2. 

A web of paper or paperboard 11 which, on its one side, is coated 
30 with a layer of plastic 12 as shown on enlarged scale in the encircled region 
A to the left in Fig. 2, is led through the nip between two rotating rollers 16, 
16, at the same time as the other (uncoated) side of the web is coated with a 
layer of plastic 15 which is extruded on the web by means of an extruder 17. 
The now double-side coated web of paper or paperboard (see the enlarged 
35 cross section in encircled region B) is led further to a surface treatment 
station at 18 where the applied plastic layer 15 is subjected to an adhesion- 
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improving surface treatment, for example a corona treatment, with the aid of 
a suitable surface treatment device 19, for example a corona device. 

The surface treated web is led further to a coating or covering station 
at 20 where an aqueous emulsion of poly vinyl alcohol is applied in the form 
5 of a thin aqueous layer on the web's surface treated plastic layer 15 by means 
of a suitable coating or application apparatus 21 for the formation of the 
cross sectional structure illustrated on an enlarged scale in the encircled 
region C 

The polyvinyl alcohol-coated web is led further to a drying station at 

10 21 where the moisture content in the aqueous polyvinyl alcohol layer 14 is 
adjusted by the removal or vaporisation of water with the aid of a suitable 
drying apparatus 22. 

Finally, the web with the moisture content adjusted polyvinyl alcohol 
layer 14 is led through the nip between two rotating rollers 23 at the same 

15 time as one (or possibly more) layer of molten plastic 13 is applied to the 
polyvinyl alcohol layer 14 with the aid of an extruder 24 for the formation of 
the finished packaging laminate 10 displaying the cross sectional structure 
shown on an enlarged scale in the encircled region D. 

From a sheet or web-shaped packaging laminate 10 according to the 

20 invention, configurationally stable, liquid-tight packaging containers 25 
possessing superior oxygen gas tightness properties may be produced by 
fold formation in a per se known manner. One example of such a 
conventional packaging container is schematically illustrated in Fig. 3. 

Fig. 3 shows the upper portion of a known packaging container 25 of 

25 the Tetra Brik® type, which is produced with the aid of modern, rational 
packaging machines of the type that form, fill and seal packages from a web- 
shaped, preferably creased and decorated packaging laminate. Since such 
packaging containers as well as the method of producing them are well 
known to persons skilled in the art, it is superfluous to describe them in 

30 greater detail here. However, the principle is that the web-shaped packaging 
laminate is first reformed into a tube which is filled with the desired 
contents, in this case an oxygen gas sensitive product, and is thereafter 
divided into closed, cushion-shaped packages by repeated transverse seals of 
the tube below the current level of the contents in the tube. The packages are 

35 separated from one another by incisions in the transverse sealing zones and 
are given the desired final geometric configuration, normally 
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parallelepipedic, as shown in Fig. 3, by a final fold formation and sealing 
operation. 

It will thus have been apparent from the foregoing that the present 
invention effectively obviates the previously discussed shortcomings and 
5 drawbacks inherent in the prior art technique, and, in a simple manner and 
employing conventional technology and equipment, makes possible the 
production of a laminated packaging material for configurationally stable, 
liquid-tight packaging containers possessing superior oxygen gas tightness 
properties. While the present invention has been described above with 

10 reference to certain preferred embodiments of both the packaging laminate 
proper and the method by which it is produced, it should be observed that 
the present invention is not restricted exclusively to these embodiments, 
which have been specifically presented and described in order to illustrate 
the present invention. It will be obvious to a person skilled in the art that 

15 numerous variations and modifications are possible without departing from 
the spirit and scope of the inventive concept as this is defined in the 
appended Claims. 
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WHAT IS CLAIMED IS: 

1. A laminated packaging material for a configurationally stable, liquid- 
tight packaging container possessing superior oxygen gas barrier properties, 

5 said packaging material having a configurationally rigid but foldable core 
layer of paper or paperboard (11), and a layer of polyvinyl alcohol (14) 
applied as oxygen gas barrier on one side of the core layer, characterized in 
that the polyvinyl alcohol layer (14) is bonded to the core layer (11) by a 
layer of plastic (15) applied between the polyvinyl alcohol layer and the core 
10 layer. 

2. The laminated packaging material as claimed in Claim 1, 
characterized in that the plastic layer (15) between the core layer (11) and the 
polyvinyl alcohol layer (14) consists of a thermoplastic. 

15 

3- The laminated packaging material as claimed in Claim 1 or 2, 
characterized in that the plastic layer (15) between the core layer (11) and the 
polyvinyl alcohol layer (14) consists of polyethylene. 

20 4. The laminated packaging material as claimed in any of the preceding 
Claims, characterized in that the other side of the polyvinyl alcohol layer 
(14) facing away from the core layer (11) is covered by a layer of plastic (13) 
applied on the polyvinyl alcohol layer. 

25 5. The laminated packaging material as claimed in Claim 4, 
characterized in that the plastic layer (13) on said other side of the polyvinyl 
alcohol layer (14) consists of a thermoplastic. 

6. The laminated packaging material as claimed in Claim 5, 
30 characterized in that the plastic layer (13) on said other side of the polyvinyl 

alcohol layer (14) consists of polyethylene. 

7. A method of producing a laminated packaging material as claimed in 
Claim 1, characterized in that a web of paper or paperboard (11) is coated on 

35 its one side with a layer of plastic (15); that the coated side of the web is 
coated with a layer of aqueous polyvinyl alcohol (14) which thereafter, for 
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the purposes of adjustment of moisture content, is dried for the removal or 
vaporisation of water; and that the moisture content adjusted or dried 
polyvinyl alcohol layer (14) of the web is coated with an outer layer of plastic 
(13). 

5 

8. The method as claimed in Claim 7, characterized in that the thin 
aqueous polyvinyl alcohol layer (14) is applied on the plastic film by a 
coating operation. 

10 9. The method as claimed in Claim 7 or 8, characterized in that the thin 
aqueous polyvinyl alcohol layer (14) is applied on the plastic film in a 
quantity of approximately 10 g/m^. 

10. The method as claimed in any of Claims 7 to 9, characterized in that 
15 the plastic film (15) is subjected to an oxidising surface treatment prior to 

application of the thin aqueous polyvinyl alcohol layer (14). 

11. The method as claimed in Claim 10, characterized in that the 
oxidising surface treatment is a corona treatment. 

20 

12. The method as claimed in any of Claims 7 to 11, characterized in that 
the plastic layer (15) is applied by extrusion. 

13. A configurationally stable, liquid tight packaging container (25) 
25 possessing superior oxygen gas barrier properties, characterized in that it is 

produced by fold formation of a sheet or web-shaped, laminated packaging 
material (10) according to any of Claims 1 to 6. 
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